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Question 1 (25 marks) 
A space heating system is being designed with a total space heating load of 500,000 
Btu/hr (145kW). The space must be maintained at 70F (21C) dry bulb (db) and 30% 
relative humidity (RH). Outdoor air enters the preheat coil at 35F and essentially 0% 
RH, where it is heated to 60F (16C) and then mixed with return air. The mixture is 
first heated and then humidified, in a separate process, to 105F (40C) and 30% RH 
for use as supply air to the space. Saturated steam at 2 psig is used for 
humidification. 25% (by mass) of the supply air is outdoor air.  
a) Draw the block diagram for the system and sketch the psychrometric 
processes. (Use plain charts provided on pages 4 and 5). 
b) Calculate the volume flow rate of supply air. 
c) Calculate the heat transfer rates in both preheating and heating coils. 
d) Calculate the steam flow rate. 
e) What is the sensible heat factor (SHF) for the heating system? 
 
Question 2 (25 marks) 
A lecture theater with a capacity of 225 students must be conditioned at 75F (24C) 
db and 50% RH. The cooling load is 125,000 Btu/hr (37kW) with a SHF of 0.7. The 
minimum supply air of 15cfm/student (7.5L/s per student) is assumed adequate.  
Determine the volume flow rate and conditions of the supply air. (You may use 
plain charts provided on pages 4 and 5). 
 
Question 3 (25 marks) 
A simple duct system is given below: 
 
Calculate the lost pressure for each branch in this system. (State all 
assumptions). 
 
Question 4 (25 marks) 
In designing a house, the total heat loss is calculated as 17.9 kW. The heat loss 
through the outside walls is 28% of the total heat loss, and the overall coefficient for 
the outside walls is 1.4 W/(m
2
·K).  
If a 50 mm thick layer of organic bonded fiberglass is used to insulate the wall, 
determine the new total heat loss for the house.  
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Source: F. C. McQuiston, J. D. Parker, J. D. Spitler, Heating, Ventilating and Air Conditioning: Analysis and Design, 6th Edition 
 
Source: http://www.matweb.com/tools/unitconverter.aspx 
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Heating and cooling 
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Dehumidification and cooling 
 
 
Adiabatic mixing of moist air streams 
 
 
Heat Transfer 
 
 
 
 
